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MSTRAGT ' ' 

I^ recent years there has. been considerable effort 
devoted to the deyelopmeht of systemisf models and programs that would 
assist college aiid university admiriistratcrs in obtaining and 
analyzihg data about internal opera tiohs. Such managemerit data 
preswiably Would be helpful in decisionmaking, in this document an 
effort has been made to provide a brief summary of those systems 
approaches that have been ideiitif ied as being oriented toward use by 
^colleges and universities i Particular models described include: (1) 
4aie pn-Line Administrative Information System (OASIS) ; i[2) TOTAL; (3] 
The Administrative Information Distributioh System (AIDS) ; (4) MARK 
rV;- (5) The National center for Higher Hducat ion Management Systems 
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University Systems (CAMPOS) ; (7) System for Evaluating Alternative 
Resource Commitments in Higher Education (SEARCH); (8) the Higher 
Education Long-Rang Planning/Planning Translator (HELP/PLANTRAN) ; 
19) (GEM); (10) Temple Oniversity's 

TEMPIAN; (11) Admihistirative and Organizational Systems/National 
Laboratory for Higher Education (AOS/NLHE) ; and (12) the College and 
University Systems Exchange (CAUSE) . (HS) 
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FOREWORD 



Recently 1 learned that DrrAViiiiam A. Shoemaker, on the staff of the 
Councij for th**. Advancement of SmairCote^ had carried on aii exten- 
sive study of model systems arid other.procedures d^^^^ to iniprove the 
management of colleges and universities. In the process of.conducting this 
study, he had identified and described a number of computerized and 
other systems designed to provide management information and to facili- 
tate management planning procedures. 

It seemed to nrie that' it \vouId be useful for college i^nd university 
presidents arid their associates to have readily available a.brief description 
of the various model systems and other programs developed for their 
benefit; Accordingly, I requested' and bbtairied pennission to pubhsh a^ 
partof Dr. Shoemaker*s study in this particular format. 

Dr. Shoemaker v^ishes to make it clear that he has not endeavored 
thoroughly to evaluate the relative merits of the various model systems 
and procedures catalogued here. A careful assessment of the, actual 
achievements and of the weaknesses in these^various systems v^ould.have 
required a much more exterisive effort. Hopefully, others can and will 
provide the basis for a fair assessment of the utility, benefits, failures, and 
costs inherent in each of the systems reported herein. 

This pamphlet then must be regajrded as a beginning, as a first step iri 
reviewing the management information needs and management planning 
aids for a college or university. 

Since Dr. Shoemaker's study was completed, several additional systems 
have come to my attention. One is a Space Planning and Cost Estimating 
(SPACE) simulation model developed by two men in the Ol ;e of Ana- 
lytical Studies at the University of California; This model is designed to 
permit an analysis of alternative patterns of class scheduling and their 
impact upon available space resources. A similar kind of management 
information system is the Institutional Space- Inventory Techniques 
(INSITE), developed at Massachusetts Institute^^of Technology. During 
1972; it was extended in its application to a consortium of three other 
private universities in the northeastern area of the United States. 

Still another .advanced computerized planning system was announced 
early in 1973 by Brooklyn College of the City University of New York. 
This Higher Education Planning System (HEPS) is expected to provide a 
wide range of planning data on such matters as future program loads, class 
sections, space needs, space scheduling and other requirements, based 



upon projected enrollments. The system utilizes data banks on students, 
staffing, courses, physical facilities, and expenditures. 

In addition, the Department of ^Health,* Education, and Welfare, in 
October, 1972, announced that they had contracted the Inner City Fund 
of Washington, D;C, to develop a computer model for the preparation 
and analysis of pfdgram budgets for institutions of post-secondary educa- 
tions This model, labelled^ EDANAL, was described as relatively simple to 
use and inexpensive to operate. The model requires^iriput data oh instruc- 
tional-programs, teaching loads and salanes,theal^^^^ of faculty time, 
and pverhead.costs. 

All of these deveippmehts occufred. subsequent to DrrSIioemakef's 
study. They are mentioned here simply tb pointout^tliat.this is a develop- 
ing field of activity and' that some-final form of model simulation has not 
yet been accomphshed* if, indeed, some.final form is desirable. 

This pamphlet will serve its purpose if it accomplishes one of two 
objectives: (I) to provide information to administrative officers of col- 
leges and universities about the variety of information and'planning sys- 
tems available to them aiid (2) to provide information to others about the 
extent to which sophisticated techniques of management information and 
planning are now available for management improvement within higher 
education. 

John D. Millett 

Vice President and Director 

Management Division 

Academy for Educational Development 



SYSTEMS MODELS AND PROGRAMS 
FOR HIGHER EDUCATION 



Introduction 

In recent years there has been considerable effort devoted to thedevel^ 
opment of systems models and programs which would assist college ^and 
university administrators in obtaining and analyzing data about internal 
operations.. Such management data presumably would be helpful in deci- 
sion-making. To a considerable degree these models and prbgfams repre- 
sent an extension of an idea, promulgated several years ago, of ten-year or 
long-range advanced planning. Most of the hew approaelies areJhtended to 
make use of . new capabilities in data processing provided by present day 
high speed electronic computer equipment, though a few are "paper and 
pen" oriented. 

The very variety of systems models and programs available to^higher 
education administrators and competing claims about their usefulness 
have tended to confuse the whole issue. The fact that these models and 
programs make use of new resources may also be confusing; they rely 
upon the concepts and language of systems theory and make use" of new 
systems-related tools and techniques. At the same time, these devices offer 
a more extensive synthesis of data and a broader perspective than has 
previously been available. Consequently, new insights into and under- 
standing of the structure, dynamics, and variety of circumstances of many 
different colleges and universities are now possible. 

In their approach to the possible utilization of systems models and" 
programs as analytical tools, the research universities and the comprehen- 
sive universities have enjoyed substantial advantages over the smaller com- 
prehensive colleges, liberal arts colleges, and specialized professional 
schools. The universities generally have had computer centers located on 
their campuses and staffs competent to plan, program, and operate data 
collecting and analyzing activities. In the smaller colleges there have often 
been less ready access to computer equipment and less staff capability in 
making use of such equipment. But administratiye.officers of both univer- 
sities and colleges have expressed the need for some kind of "consumer's 
■guide" to systems models and programs for studying their own operations. 

In this present account an effort has been made to provide a brief 
summary of those systems approaches which have been identified as being 
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particularly oriented toward use by colleges and universities. It has not 
been possible to evaluate the effectiveness or efficiency of each model or 
program. Tlie catalogue is as inclusive as was possible upon tlie basis of 
available literature, personal contacts, and various referrals byJiigher edu- 
cation personnel. Many systems were excluded from mention because the 
design was suitable only for a research university, because the design was 
primarily intended for a miUti-campus institution or a^state-wide system^. 
becaUse the design was suitable for only one area of operation (such as 
registration, student record keeping, accounting and fiscal reportiiig, or 
aluoiiii fecpi'ds), or becaUse the approach was less comprehensive than 
•that provided in^the'-models mentioned here. 

In the course of this study, it became clearly evident that systems 
models available to colleges and universities are designed to perform quite 
different tasks. There appear to be six major purposes which can be served 
by systems models and programs, although no one mo !el will necessarily 
serve all six purposes: 

1. Management Information Systems for Gurrent Operations collect 
and utilize data-needed to provide information and control over daily or 
periodic transactions such as. cash balances, payroll records and disburse- 
ments, alunini contributions, student grades, etc., ^ 

2. Management Information Systems for Planning ojgahize and analyze 
data needed for long-range planning and for projecting goals, needs, and 
procedures, such as the cost of various instructional programs, tht' cost of 
various enrollment levels, the cost of instructional procedures, and the 
resource allocation required to support such projections. 

3. Simulation emphasizes the interrelationship in the quantifiable fac- 
tors of higher education which will result from various assumptions about 
the learning environment, such as enrollment growth or decline, changes 
in instructional procedures, changes iii faculty composition and compensa- 
tion, overhead costs, etc. 

4. Procedural or Process Models attempt to use PERT techniques to 
organize and structure the flow or process of decision-making and plan- 
ning to encompass all essential steps in a time-flow sequence, including 
consultation with interested grbups, decision-making, and resulting action. 

5. Comprehensive Tailored Models define the specific needs of a par- 
ticular college or university and then apply one of several different models 
to the development of projections or simulation appropriate to that insti- 
tution. 

6. Exchange Services serve as clearinghouses for the exchange of infor- 
mation about computer progranfis developed in particular colleges and 
universities and encourage systems applications by promoting an exchange 
of actuaPcomputer programs. ^ / 
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On-Line Administrative Information System (OASIS) 

An Information Network' for Operations (INFO) project has been under 
way for several years at Stanford University with some financial assistance 
from the Ford Foundation. The activity is known as Project INFO and has 
been housed on the Stanford campus. The project has produced: the design 
but only the partial implementation of the On-Line Administrative Infor- 
mation System (OASIS); 

OASIS is a management information system for data related to current 
operatioiis. Ultimately^ the modeL may incorporate^a planning function, 
buti up to 1 972, Jhe purpose has beeh^to develop and use an integrated 
. data base for information arid control of d 

The goal has been to provide departriierif chairmen, pfogram directors, 
and top-level adiniriistrators with data compiled, compared, and analyzed 
for their information. The; system is built on the.aggfegate of files from 
various university offices. Terminals may be installed in offices and can be 
operated by hon^technical personnel. The system is expected tp produce 
reports ^'tailored" to the departmental or adinihistrative heed. An office 
may ask about information on file and obtain a report at a terminal, either 
as a display on a cathode ray tube or as a print-out. The systerii requires at 
least a medium-sized computer and rather high-cost reriiote terminal units. 
Such equipment would be feasible for a small college only on a shared- 
time or consortium basis. 

A special feature of OASIS is its rather elaborate, complex system of 
security provisions to prevent unapproved access to information. Blocks in 
access to data have been built into the system and can be removed only 
by using appropriate codes. 

OASIS has not been intended for the exclusive use of Stanford Univer- 
sity, and some of the support funds have been earmarked for experimental 
installation in other institutions. The program for the system is in the 
public domain and is available to other colleges and universities. 

TOTAL 

TOTAL is a proprietary computer software program whicli a college or 
university can use to compile, store, and retrieve information related to 
the operation of the institution. It was developed by CINCOM Systems in 
Ohio. 

An integrated, data based management information system, TOTAL is 
concerned primarily with daily operations. The data could be designed to 
be NCHEMS compatible, to permit use of the NCHEMS planning program 
on the same data base. 

The data base includes information from such diverse areas as students, 
alumni, gifts, accounting, personnel, and physical plant. Every element in 
the data base can be related to any other element or all other elements 
regardless of the source of the original input. In this way, adriiinistrators 
may draw their own conclusions about interrelationships. 



Departmental files can also be maintained and security preserved 
through the program. TOTAL permits the data to be network structured 
rather than hierarchically structured. The data base can be changed, the 
structure altered, and new information linkages created as they are needed 
for analytical purposes. The program can employ several computer lan- 
guages and can be operated on computer equipment produced by several 
different manufacturers. . 

Several colleges and universities, as well as 200 or more industrial and 
commercial users, currently are using the program. Start-up time will 
vary, depending upon, the present , methods of handling data. Anywhere 
from a few days to nine months might be necessary to implement the 
system, the purchase price for the basic computer program has been 
$22,500; the program may be rented for $750 a month. Several technical 
people would be^ needed to operate the system, including analysts and 
programmers. 

TOTAL did not, as of 1972, include an on-line capability; that is, 
immediate two-way interaction between computer and user. Moreover, a 
reporting capability had not been built into the model a ' 1972. 
CINCOM reports that it has been working on both of the5 tures. 
Essentially, TOTAL has been simply a program for processing extensive 
operating data by means of a computer. 

Administrative Information Distribution System (AIDS) ' 

AIDS is a management inforniation system developed arid utilized at 
Portland State Uriiversity in Oregon, with the assistance of the manage- 
ment consulting firm of Cresap, McCormick, and Paget. 

In the development of AIDS, three particular management principles 
were set forth to be served by the system. These were: 

1 . Management by Objective 

2. Managenient by Exception 

3. Management by Perception 

AIDS is intended to identify major objectives of the institution and 
provide periodic review of the progress realized in efforts to accomplish 
those objectives. In addition, the system is expected to establish adequate 
planning and operating procedures, so that management attention can 
concentrate on situations evidencing some failure or. inadequacy in per- 
formance. And it is intended that all levels of management in the univer- 
sity should have access to all relevant cuiTent and historical data about 
their operations. 

The system is designed to be simple, manual, modular, and evolution- 
ary. The data base includes information about students, finances, faculty, 
personnel, and facilities. The system records quantifiable data and gener- 
ates various reports. The data are available to all management personnel, 
and each administrator is provided with a form for periodic evaluation of 
the available data, including recommendations to improve the data or 
method of reporting. 



AIDS is a manual operation, but the data ean be computerised without 
difficulty. New segments may be developed and added as 'desired. The 
system is designed to be maintained by clerical personnel, and a manual 
setting forth the reporting procedures for each unit of the university is 
available. 

AIDS is a systematic endeavor to facilitate the collection and utilization 
of useful operating data.^-Tliiireby, administrators arc encouraged to dc*- 
velop new management skills based upon the amount and quality of infor- 
mation available to them. Each administrator can determine what his or 
her information requirements might" be and ihen use these data in deci- 
sion-making, planning, and control. Since this particular information 
system does not make use of a computer for processing data, it involves a 
niinimum expendi; of time, space, personnel, and funds. 

maIrkiv 

MARK IV is a general purpose software computer program suitable for 
college and university use. It has been developed as a proprietary product 
by Informatics/Software Products Company, with sales offices located in 
Los Angeles, Chicago, New York, and Washington. Descriptive brochures 
present essential features of the system. 

MARK IV is a system which facilitates file definition, organization, 
maintenance, scanning, and selection of data. It arranges and sorts avail- 
able data, summarizes information, and provides reports according to vari- 
ous specifications. The outputs include paychecks, labels, invoices, journal 
entries, and similar records. The educational applications of the system 
include student records, central stores inventory, alumni records, faculty 
personnel data, payroll preparation, class scheduling, student registration, 
accounting, and library cataloguing. In addition to the usual processing 
tasks, the' system' stores data for later access. It is possible to obtain 
reports directly from inquiry, without special programming. 

There are plans for future improvements and development of the sys- 
tem. An on-line capability for immediate interaction between user and 
computer was expected to be added to the system late in 1972. A method 
for reducing computer time was also to be available by the end of 1972. 

MARK IV is designed to operate with computers of the IBM 360 or 
370 series and with the Univac Series 70 computers, \v«{h either the stand- 
ard, disk operating system or the tape-disk operating system. Company 
support of the system includes installation, training of personnel, tech- 
nical consultation, and continuing maintenance. 

The developers claim that the system is simple enough to permit non- 
technical personnel to learn about and use most of the system's capabili- 
ties within a few hours. A few days of instruction should permit experi- 
enced data processing personnel fully to utilize the system. Operating and 
reference manuals are available, and a monthly newsletter assists owners 
of MARK IV, A group of users meets twice yeariy to compare experiences 
and to share new applications. 



Reportedly, as of early 1972, there were about 450 installations of 
MARK IV, including some 20 colleges and univewities. MARK IV is not a 
data based management information system but a computer program for 
using, maintaining, and developing current data files. It would appear to 
be Best suited for use by an institution which already has a substantial 
data processing operation and desires to obtain improved access to and 
analysis of information already being maintained. The price of the ba*sic 
sy.steni in 1972 wa;s about 512,000 for a college or university. Additional 
charges are made for training and other services. 

National Center for Higher Education Management Systems (NCHEMS) 

The National Center for Higher Education Management Systems is an 
outgrowth of work undertaken initially by the Western Interstate Com- 
mission for Higher Education* The National Center has been largely fi- 
nanced by the Office of Education of the United States Department of 
Health* Education, and Welfare, 

The National Center has undertaken to develop a program planning and 
budgeting system which might be used by an individual college or univer- 
sity, by a state system of higher education, or even by the federal govern- 
ment if suc?^ use should become desinible. An elabonite and detailed series 
of technical papers has been published .setting forth the various conrpo- 
nents of the system. 

The first building block of the NCHEMS planning and budgeting system 
is a data elements dictionary. This provides common or uniform defini- 
tions of the desired data organized by .such general categories as students, 
staffing, facilities, and expenditures. The data elements dictionary and 
other parts of the system may be employed solely 'for the puri'ose of 
providing historical statistical information about the operations of a col- 
lege or univeisity. In addition, the historical datq may also be used in 
planning future operations. . \ 

The second building block is a program classification structure. This 
provides a standard set of categories for outlining the various program 
activities of an institution: instruction, research, public .service, academic 
support, student services (including student aid), in.stitutional support, 
and institutional operations. These program categories are expected to be 
the co.st centers for calculating program costs and for preparing program 
budgets. The data elements dictionary and the program classification 
structure could provide a uniform .set of data whiclr would permit inter- 
institutional comparisoijs of expenditure experience. Cost comparisons 
would be possible by departments, by course levels, by degrees granted, 
and by other measurements. 

In addition to cost comparisons, and it is recognized that such compar- 
isons will require extensive data analysis to ensure common data elements, 
the NCHEMS system hopes to develop program outcome indicators be- 
yond degrees and credit hours and in terms of personal and social value. 
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Tliis procedure would be essential in developing true cost-benefit nnqiysis. 
The feasibility of such a pioccdure. however, is remote ut the present 
time, due to the difficulty of defining and measuring educational progress 
and fulfillment. 

A complicated and complicating part of the NCHEMS system 5<> the 
course load maJrix. This procedure identifies courses tskcn by students 
outside their major fields. The matrix seeks to develop data on a program 
basis which will indicate cross registrationr among departments. Thus, 
instructional program costs represent the cost of miuors or of degree 
enrollments rather than simply of course enrollments. Apparently^ this 
step in the co.st analy.sis is not essential lo the entire procedure if an 
institution or .system desires to omit it. At the same time, of course, such 
omission could resuU in the non-cpmparabiiity of reported data. 

The cost analysis (cost estimation model) requires a calculation of the 
direct expenditures of each department, including faculty .salaries, staffing 
salaries, supplies and equipment, travel, and other items. Such direct 
expenditures must also be determined for the various supporting offices 
and units of the college and university. To arrive at a total program ccst, 
on cither a per credit hour basis or a per full-time student basis, the 
support costs must be allocated to the insiructional cost centers. The basis 
of such allocation has been under study and no particular procedure had 
been recommended as of the end of 1972. 

Models for a student flow projection and a resource requirements pre- 
diction have also been developed by NGHEMS, and application ofthe.se 
procedures has been undertaken in several institutional settings. 

Further, NCHEMS has developed a faculty activity analysis in order to 
divide salary costs among instruction, research, public service, and other 
programs. In addition, there are a personnel classification manual, a space 
analysis^ manual, and other documents. The extent to which these and 
other manuals would require extensive additional data collecting by a 
college or university can only be determined through field testing. 

NCHEMS has been primarily concerned wi^h providing a uniform or 
common procedure for data collection, storage, and analysis. It has not 
been involved in developing computer programs for all these efforts. Late 
in 1972, NCHEMS did provide a computerized program for applying its 
resource requirements prediction model. The program could accom- 
modate up to 200 departments and 200 degree programs: it could also 
accommodate seven course levels, six faculty ranks, four groupings of 
operating staff, five kinds of instructional expenditure, and seven kinds of 
other departmental expenditure. A computer program was also available 
for the induced course load matrix. 

The NCHEMS data collection and analysis system may be the most 
comprehensive undertaken in the United States. It should be noted, how- 
ever, that there is some concern about the costs which may be entailed in 
the application of the system and additional concern about the use which 
may be made of the data which the system is intended to yield. Some 
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critics feel that the system may be more valuable as a basis for state and 
federal, rather than institutional information on needs. 

It must also be emphasized that NCHEMS is not intended to provide 
colleges and universities v^ith a computer program for data collection and 
storage for use in daily operations. Rather, the NCHEMS publications set 
forth standard or uniform categories and procedures for the collection and 
analysis of data for planning. The NCHEMS system also assumes a con- 
siderable sophistication within a college or university in data collection, 
processing; and reporting. These endeavors obviously cannot ba under- 
taken without access to medium of large-sized computer equipment, 

NCHEMS has hoped to obtain financing for a Small CoII^^^ Demonstra- 
tion Project (SGDP) which would permit the field testing of the data 
elements within a college environment. The various data element dictio- 
naries (student, staff, facilities, course, and finance related elements), the 
program classification structure, the resource requirements prediction 
model, the student flow model, the faculty activity analysis, the cost 
finding principles, the personnel classification manual, and the space anal- 
ysis manual would all be subject to modification,, presumably in terms of 
the circumstances and information resources of small colleges. As of early 
1973, full financing for this project had not been obtained, but several 
schools have procured funds to implement the system under the direction 
of the NCHEMS staff. In addition, several other institutions are participat- 
ing without financial support. 

NCHEMS also offers an extensive information and training program to 
acquaint college and university personnel with the purposes, usefulness, 
and rationale of the system. 

Comprehensive Analytical Methods for Planning in Univereity Systems 
(CAMPUS) 

CAMPUS is a systems model for college and university planning devel- 
oped by the Systems Research Group based in Toronto, Canada. CAMPUS 
has gone through several stages of modification since it was first an- 
nounced in 1965. And there have been several experiments with the sys- 
tem by American colleges and universities, some of which have been fi- 
nanced in part by the Exxon Education Foundation. 

CAMPUS is an integrated, data based planning system. The data are 
organized according to the NCHEMS program classification structure, 
which is complex, but NCHEMS compatible. The input includes data on 
programs, students, staff, space, equipment, and finances. The system 
makes use of these data which presumably are already available within a 
college or university. 

Incorporated into the system is a computer simulation function. It can 
be used to generate multi-year, annual, or semester reports; past, current, 
or future; detailed or general. A special feature is that the mathematical 
relationship of different variables can be determined by the user. Those 
who have made use ofCAMPUS have found helpful the procedures which 
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enable current decisions and approved future plans to be incorporated in 
the output. Tlie system can be used for program budget purposes and to 
relate costs to future levels of program activity. 

At one college, it took eighteen montlis to implement tlie operation of 
CAMPUS: much of this tim.e was spent in organizing and collecting the 
required input data. Shorter st.i:;-up periods have been reported and could 
be expected if extensive, data systems were already in existence and a 
tnmcated model were used. It was also found that CAMPUS was useful in 
encouraging faculty members and department heads to participate. The 
simulation .model provided data about the future resource requirements 
and cost implications of the policy and program decisions. 

CAMPUS" requires, in addition to substantial data inputs,. access to com- 
puter equipment in order to make the necessary computations and to 
provide the output information. The costs of the system depend upon tlie 
availability of data. In one instance, it was found that one full-time person 
was able to maintain the data base and operate the simulation model. 

System for Evaluating Ailemative Resource Commitments in Higher 
Education (SEARCH) 

SEARCH is a systems model originally developed for an eight college 
consortium by Peat, Mafwick, Mitchell and Co. The system is also referred 
to as Computer Assisted Planning for Small Colleges (CAP: SC). Approxi- 
mately one half of the development cost was provided by the Educational 
Facilities Laboratory, the Exxon Education Foundation, the Kettering 
Foundation, and the Standard OiLof Indiana Foundation. 

SEARCH assumes that a college is an interactive system. Based upon a 
mathematical simulation model, SEARCH explores the magnitudes of 
alternative policy decisions or alternatives in the environment. Statistics 
on students, programs, faculty, facilities, and finances over time are used 
as a basis from which to project future data by yearly intervals up to ten 
years. One or more of the variables may be held constant or given differ- 
ent values, in order to simulate alternative magnitudes. 

The model is flexible enough to permit use by colleges of various sizes 
and characteristics. The amount of detail incorporated in the simulated 
model can be varied according to the needs of the individual institution. 
The projections can be designed to suit the interests or concerns of the 
participants in the planning process, with the print-outs providing data on 
enrollment, programs, facilities, personnel, and finances. 

The model has been designed primarily for use on large computeij^on a 
time-sharing basis. It is intended to be used with oa-campus remote ter- 
minals. In this way. the capability of a large computer can be utilized at 
relatively low cost, the cost of rental of the terminal equipment and of 
shared time of a central computer facility. In addition, the program can be 
run in a batch-processing mode at a computer center, with the report then 
transported to the college. 
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SEARCH can be used directly by a college administrator without the 
assistance of technical personnel. The cost of implementation will be de- 
termined by the amount of detail desired in the simulation model, and, 
more importantly, by the availability of data about previous experience. 
The computer program itself is in.the public domain; a new user need pay 
only for the manuals. Peat, Mafwick^ MitchelLahd Co. do charge a consult- 
ing fee to assist in the/implementation of the program, but, as stated 
earlier, hardware costs tend to be fairly low. 

Higher Education Long-Raiige Plahning/PIannihg Translator 
(HELP/PLANTRAN) 

The HELP/PLANTRAN system was developed by the Midwest Re- 
search Institute, at the request of the Kansas City "Regional Council of 
Higher Education. The system has been used by the fourteen institutions 
of the Council, which range in size from the several thousand students of 
the University of Missouri at Kansas City to the Kansas City Art Institute 
with only a few hundred students. 

The HELP/PLANTRAN system includes a program and a consulting 
service to work with administrators of an institution to determine the 
important elements to be considered in planning for the college or univer- 
sity. The mathematical relationships must be determined for these com^ 
ponents. Computer processing then provides a report or print-out of the 
logical consequences over a ten year period from the variables which have 
been set forth in the data. No actual simulation model is employed, but a 
sepSfrate program is developed for each institution. The system is designed 
for developing an individual model responding to the particular circum- 
stances and assumptions of the individual institution. 
. \jn^practice, the number of assumptions and variables utilized by various- 
institutions in the Kansas City area has ranged from forty to over two 
hundred. The variables have included different quantities for tuition 
charges, enrollment, student-faculty ratios, endowment income, salaries, 
space utilization, etc. 

While there is maximum flexibility in this approach to planning, there is 
also an inherent, weakness. The component elements and the equations of 
any one model are only as detailed as the consultants and the adminis- 
trators make them in each application. These details may not be as exten- 
sive or involve as many different variables as arc provided in other models 
developed for college and university planning. The fact that faculty and 
administrators of the individual institutions have participated in determin- 
ing the assumptions and variables to be included, however, does tend to 
give them greater confidence in the results produced by the exercise. 

The procedures* required for installation of this approach are relatively 
simple. If the data about previous operations are readily available, a pro- 
gram can be worked out within a short period of time. The simulations 
can be obtained by administrators on remote terminals connected to ^ 
central processing unit. The direct costs for the system, consultant assis- 

10 . 



tance in design, and the training of administrators to use the system 
amount to S7,500. 



Cost Estimation Model (CEM) 

CEM was developed by the National Center for Higher Education Man- 
agement Systems as a computerized training version of the Resource 
Requirements Prediction Model; The:purpose of this model is to provide 
an actuah system Tor translating the data elements of NCHEMS into a 
computerized systems model to be used by a college or university- The 
various recommended data elements can then be organized and utilized 
for planning. 

The model is suitable for projecting unit costs for instruction and for 
aggregating five-year budget forecasts. These results can then be tested in 
terms of enrollment projections and variations in academic policies. Such 
matters as admission policies, pfogfani offerings, teaching loads, class size, 
and faculty requirements can be investigated. 

The model has been made widely available through training seminars of 
NCHEMS and can be applied by any college or university with the use of 
such technical or consulting service as it has available to it. The system 
requires access to a computer; Under ideal circumstances— an extensive 
existing data base in an institution and a staff of competent technical 
personnel— the model can be installed and utilized in a short space of time 
at relatively low additional cost. 
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TEMPLAN 

TEMPLAN is a system developed at Temple University in Philadelphia, 
to assist the university administration in its lilahning and budgeting opera- 
tions. Outside consultants assisted. in formulating the necessary computer 
program. 

The system is a relatively simple model suitable for simulating the 
annual incremental effect of trends and of various assumptions about 
future conditions and policies. Prior to the development of TEMPLAN, 
statistical data utilized in administrative decision-making were maintained 
in different formats at separate places within the University. Four cate- 
gories of data were brought together and incorporated in the model: (1) 
enrollment^ (2) faculty, (3) income, and (4) expenditures. These cate- 
gories were subdivided into the various component parts customarily 
employed in the Temple University budget. 

The system can function in two ways. It can project for a given number 
of years changes in any one or all of the four categories according to any 
specific assumption, such as a straight-line projection of enrollment in- 
creases of 5 percent per year. Or, a projected goal, such as a balanced 
budget based upon increases in tuition income, can be specified for five 
years in the future, and the incremented steps year by year backward 
from that goal can be computed for each of the four categories. 

II 



One of the primary purposes of TEMPLAN is to make it an analy tical 
tool also accessible to others outside the central administrative staff. Thus, 
tlie deans of the various colleges can seek their own projections as they 
desire. The system is also wel! suited to an institution which is hot operat- 
ing a sophisticated management information system (on the scale and 
complexity, for example, envisaged by 'NGHEMS). 

The model requires, access to a=Iarge corhputer. This has been achieved 
by means of -remote temirials located at various points witKin4he Univer- 
sity and connected tpnhe computer center. In addiriohaacoifiputer print- 
outs,, the University is developirig^a computer generated histogram iri.order 
tq provide data in an easily understood form. It seems probable that 
TEMPLAN could be applied to other institutions. 
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Planning, Budgeting and Accounting Manual for Goljeges (NACUBO) 

In 1970, the National Association of College and University Business 
Officers published a Planning, Budgeting and Accounting Manual for col- 
leges. This manual was developed by Peat, Marwick, Mitchell arid Co., 
under the joint direction of Howard University and Southern University 
and financed by the Ford Foundation. Initially, the hianual was designed 
and used iri a series of special workshops for predominantly black colleges. 
Subsequently, the manual has been riiade available to colleges and univer- 
sities generally. By 1972, over 600 administrative officers representing 
more than 360 colleges had participated in workshops explaining tUe use 
of the manual. This training effort is continuing in 1973 under the aus- 
pices of both the Nationaf Association of College and University Business 
Officers and the Council for the Advancement of Small Colleges. 

It must be emphasized Jhat the NACUBO manual is not. a computerized 
program. Rather, it is a procedural handbook or guide to a planning and 
budgeting process, entitled the Program Planning Cycle. The manual envis- 
ages a continuing process within a college or university of reviewing insti- 
tutional policies, objectives and programs, and the costs of educational 
and supporting programs, for orie, two, and five-year projections of ex- 
pense and income. 

The manual outlines a program planning process requiring a planning 
team within the administration of a college and an analytical studies group 
representing administration, faculty, and students. This latter group is 
expected to conduct a critical analysis of college programs and costs in 
order to make recommendations for resource allocations. Appropriate 
forms for data collection and (^stribution are suggested, and illustrated 
charts of the process are provided in the manual. The manual sets forth in 
considerable detail the basic documents and summary records to be* 
handled in the implementation of program and budget plans. 

The NACUBO process is intended to achieve a careful arid rational basis 
for budget preparation within a college involving faculty and student par- 
ticipation. Necessary data are provided about faculty and staff needs and 
the scope of supporting programs required to serve the instructional pro- 
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gram. As a consequence of this procedure; al! parts of the academic com- 
munity should obtain a clear and detailed understanding of the financial 
needs of a college. Two or three colleges, such as Lawrence University in 
Wisconsin, have made extensive use of the NACUBO manual and have 
demonstrated in practice the utility of the procedure. 

The NACUBO manual perhaps sets forth a i^ore traditional budget 
planning process than that involved in computer simulation. At the same 
time^ in the absence of the kind orex'pefience outlined in the NACUBO 
manual, a college or university might be well advised to adopt these 
procedures before': undertaking the more sophisticated techniques of elec- 
tronic model simulation. The advantages would be the orientation of fac- 
ulty and students to the decision-making process and the reality of institu- 
tional budgets^ the experience of faculty and student involvement along 
with administrators in the budget process, and some familiarity with the 
impact of institutionaL policies and objectives upon institutional costs. 
Moreover, the collection of the data envisaged by the NACUBO manual 
would be an essential first step before more sophisticated long-range plan- 
ning procedures were attempted. 

College and University Planning/American Foundation for Management 
Research (CUP/AFMR) 

Colgate University and the American Foundation for Management Re- 
search have cooperated in the development of a planning process for 
private, medium sized, liberal arts colleges. The AFMR Management 
Learning Center is located in Hamilton, New York. 

The purpose of the process is to systematize and formalize the planning 
' process of a college. The factors and* variables in planning are organized 
and structured in such a way as to require careful, systematic attention. 
The planning process is divided into three phases: (1) definition of the 
underlying philosophy and purpose of the institution, (2) enumeration of 
the current resources of the institution and of the data utilized in current 
decision-making and organization of quantitative data about the institu- 
tion and its eiivu^onment, and (3) identification of the gaps between phi- 
losophy and purpose and resources of the institutions, especially as past 
trends are projected into the future. The first and third phases take a week 
each and are carried out by administrative personnel in seminars held in 
the AFMR Management Learning Center. The second phase may require 
several months to complete, depending upon the availabihty of the needed 
quantitative data. The process includes a specific schedule for follow- 
through, review, and approval of plans by various faculty and other com- 
mittees, culminating in action by the board of trustees. 

The AFMR Management Learning Center has ah extensive library of 
planning literature, including manuals and other instructional materials. A 
professional planning consultant or resource person is a necessary adjunct 
to a planning seminar. The process is intended to develop a systematic 
attitude toward planning among all the participants. The president of a 
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college and his or her principal administrative associates are the key fig- 
ures to be involved in this planning process. The American Foundation for 
Management Research,^n a consulting fee basis, helps to develop this 
planning process for a particular college. 

Administrative and Organizational Systems/National Laboratory for 
Higher Education (AOS/NLHE) 

the National Laboratory for-Higher Education, in North Carolina, has 
also directed its efforts to\yafd the creation of cohcepts arid techniques 
related to.systeniatic management and planning in colleges and univer- 
sities. The Laboratory approach emphasizes two objectives: (1) to assist in 
particular the smaller institutions, aiid (2) to individualize assistance ori- 
ented to the needs of a particular institution. Funded by the Office of 
Education, the Laboratory is an independent, non-profit corporation. 

The National Laboratory for Higher Education has produced a variety 
of products to assist a college or univer 'ty in its management and plan- ^ 
ning. These include: : 

i 

1 . Management Planning Guide, a procedural kit with a manual contain- ^ 
ing forms and procedures for planning and management. These ma- 
terials were field tested iii thig^ summer of 1972. 

2. Institutional Goals Package, a set of questionnaires, forms, item ; 
cards, and procedures for reaching consensus on institutional goals. 

3. Deriving Measurable Objectives, a manual demonstrating how to con- 
vert broad goals into specific and quantifiable objectives. | 

4. Educational Development Officer Training Program, an in-ser\'ice 
training program to be used within an institution to prepare persons 

for carrying out planning assignments. * 

5. The NLHE Information System, a generahzed information storage » 
and retrieval system for use with small-scale computers, with two 
manuals (a Logic Manual and a User's Guide), and a set of key- 
punched computer cards. (This system has been used particularly for \ 
admissions records, registration, student records, fund-raising, and .* 

library cataloguing). I 

I 

Other products, still in the process of development, include manuals on ? 

the comparative evaluation of data management systems, statistical inter- I 

face systems, an institutional fact book, and an institutional research sur- j 

vey*. - I 

Most of the techniques developed by the National Laboratory were still i 

in the field test stage as of 1972 and were not yet generally available for | 

implementation. One exception was the Information System, which is I 

available at the cost of reproduction and mailing. It is reported that it has " 
been installed in over 200 colleges. The Laboratory plans to conduct 

seminars, workshops, and training programs and to provide consultants to ] 



assist in the installation of the Laboratory's products at individual col- 
leges. 

Because the NLHE has been funded by the federal government, its 
products are in the public domain. The only charges to institutions who 
desire to use the products are for printing, training, and consultative ser- 
vices. 

College and University Systems Exchange (CAUSE) 

College and University Systems Exchange is a professionaLbrganization 
^ of college arid university personnel, established to promote the exchange 
of information about computer programs and to undertake training and 
implementation services related to computer programs. The national head- 
quarters opened on September 1, 1971, in Boulder, Colorado. 

CAUSE has set up six divisions with persons drawn from its member- 
ship concerned with applications systems exchange, information systems 
development, installation management, hardware and software systems, 
professional development, and small computer users. CAUSE hopes to 
prepare directories of systems personnel and hardware, a library of sys- 
tems and programs, and monographs on exemplary systems, as well as to 
conduct educational seminars arid conferences. 

Membership in CAUSE is by institution; that is, by individual colleges 
and universities who agree to provide infonnation about developed sys- 
tems. Membership fe'^s are based upon student enrollment and range from 
$100 to S 1,000! Each member institution has one vote a'nd one official 
representative, but mailings may be sent to three other persons within the 
institution. 

CAUSE is not a .system, but a promising new on;anization for the 
exchange of information about .systems and perhaps even an exchange of 
programs where these are in the public domain. The potential of this 
organization for service to colleges and universities is substantial. 

Conclusion 

It must be evident from this listing that a considerable amount of 
thought, effort, and funds have been devoted to the development of pro- 
cedures and systems to improve higher education management. Indeed, it 
is a problem for college and university administrators today to decide 
what particular existing procedures may be best adapted to the circum- 
stances of a particular college and most useful for internal management. 

A chart (Figure 1) has been prepared to summarize a comparison of the 
various functions performed by the models, programs, and services identi- 
fied for use in small colleges. The chart is also intended to express the 
overlai) of functions of the several approaches, even though they are cate- 
gorized according to emphases. 

In general, it is evident that the various procedures catalogued herein 
serve two primary purposes. One purpose is to improve the management 
of data about the current operations of an institution. It is essential that 
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data collection within an institution be accurate, comprehensive, timely, 
and useful i'or decision-making. The second purpose is to provide means 
for forward planning of col Ic^e.^nd; university operations. Too often stu- 
dents, faculty, and administrative officers have been inclined to think that 
tomorrow v/ill take care of itself. But it is even more likely that tomorrow 
may bring disaster it preparations for it have been neglected. 

No information system and no planning system can'achieve miracles, or 
be a substitute for decision-making. But today we assume that an in- 
formed and considered decision will be more acceptable in bur society and 
will be more beneficial than an uninformed, hurried, and arbitrary deter- 
mination. To-encourage that informed and considered 'decision, informa- 
tion and planning systems have been devised. 
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FUNCTIONS PERFORMED BY SYSTEMS DESCRIBED IN THIS STUDY 
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-FOR FURTHER INFORMATION 

Requests for further details on eacli system may best be answered by 
the individual developers or utilizers of the models, listed alphabetically 
by program below. For moie information about Dr. Slioeniaker's study, 
please contact the Council for the Advancement of SmaU Colleges, One 
Dupont Circle, N.W., Suite 750, Washington, D.C. 20036. 
AIDS 

Administrative Information Distribution System 
Portland State University 
Portland, Oregon 97207 

AOS/NLHE 

Administrative and Organizational Systems 
National Laboratory for Higher Education 
Senior College Division 
Mutual Plaza 

Durham, North Carolina 27701 
CAMPUS ' 

Compreliehsive Analytical Models for Planningjn University Systems 
Systems Research Group 
252 Bloor Street West 
Toronto 5, Ontario, Canada 

CAUSE 

College nnd University Systems Exchange 
737 Twenty-Ninth Street 
Boulder, Colorado 80303 

CEM 

Cost Estimation Model 

National Center for Higher Education Management Systems 
Post Office Drawer P 
Boulder, Colorado 80302 

CUP/AFMR 

College and University Planning/American Foundation for Management 

Research 
Colgate University 

AFMR Management Learning Center 
Hamilton, New York 13346 

HELP/PLANTRAN 

Higher Education Long-Range Planning/Planning Translator 
Midwest Research Institute 
425 Volker Boulevard 
Kansas City, Missouri 641 10 
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MARK IV 

Informatics/Software Products Company 
21050 Vanowcn Street 
Canoga Flirk, California 91303 

NACUBO 

Planning, Budgeting and Accounting Manual 
One Dupont Circle, N.W. 
Suite 510 

Washington, D.C. 20036 
NCHEMS 

National Center for Higher Education- Management Systems 
Western Interstate Conunission for Higher Education 
Post Office Drawer P 
Boulder, Colorado 80302 

OASIS 

On-Line Administrative Information System 
Project INFO 
Encina Hall 
Room 30 

Staiifdfd University 
Stanford, California 94305 

SEARCH 

System for Evaluating Alternative Resource Commitments in Higher 

Education 
Peat, Marwick, Mitchell and Company 
345 Park Avenue 
New York, New York 10022 

TEMPLAN 
Temple University 
Philadelphia, Pennsylvania 19122 

TOTAL 

CINCOM Systems 
2181 Victory Parkway 
Cincinnati, Ohio 45206 

Other Systems Models: 

EDANAL 
Inner City Fund 
1 828 L Street, N.W. 
Washington^ D.C. 20036 
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HEPS 

Higher Education Planning System ' 
CUNY Brooklyn College 
Brooklyn, New York 1 1210 

INSITE 

Institutional Space Inventory Techniques 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 02 139 

SPACE 

Space Planning and Cost Estimating System 

University of California 

Office of Analytical Studies 

Center for Research in Management Science 

2288 Fulton Street 

Berkeley, California-94720 
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MANAGEMENT DIVISION PUBLICATIONS 



BY 1990: DOUBLED ENROLLMENTS, TRIPLED COSTS. Charts showing the cliron. 
ic financial squcc/c with which most urban universities will have to lejrn to live. 
MEETING THE FINANCIAL PINCH AT ONE UNr> HRS?TY. The university is 
Princeton; the saving-one million dollars-rcllects the ii.ipact of Provost Willfani Bow- 
en's incisive memorandum explaining why the University needed to tighten Us belt. 

BLACK STUDIES: HOW IT WORKS AT TEN UNIVERSITIES. After the ideological 
furor dies down, there are these management problems to solve: organization, faculty, 
money. 

319 WAYS COLLEGES AND UNIVERSITIES ARE MEETING THE FINANCIAL 
PINCH. An expanded check-list of practices being used right now to save money and 
increase income. 

THE ADVANTAGES OF WORK-STUDY PLANS. In addition to helphig balance a 
umyersity budget, work*study cm attract capable students who need a chanco to earn 
their way, and make education '^jore relevant for all students. 

SURVIVAL THROUGH CHANGE. A case study ef a privately supported urban uni- 
versity's plan to fight the budget .squeeze. 

A.GUIDE TO PROFESSIONAL DEVELOPMENT OPPORTUNITIES FOR COLLEGE 
AND UNIVERSITY ADMINfSTRATORS. Third expanded edition of a liandbo(^k 
identifying over 125 useful workshops, conferences^ internships and fellowships sched* 
uled for 1973. 

RESCUE BEGINS AT HOME. Higlilights of To fimt the Tide (Father Paul C. Reincrt, 
President of St. Louis Univc.jity), including an II - point sd;-help plan other institu- 
tions can follow. 

PUTTING rCOi'ERATION TO WORK. A survey of h^w voluntary cooperation is 
' wiping colleges and imivcrsities. 

PERSONNEL MANAGEMENT IN HIGHER EDUCATION. Three papers discussing 
general scope and problems, focusing on the current issues of tenure and collective 
bargaining, and suggesting ways to decrease costs. 

HIGHER EDUCATION WITH FEWER TEACHERS. A survey of colleger and universi- 
ties which have recently increased their student-faculty ratio to 20 to I or more, for 
those who are considering such a change and wondering how class size affects quality. 
THE CONTRIBUTIONS OF BUSINESS MANAGEMENT TO HIGHER EDUCATION 
MANAGEMENT. Report of a seminar, in which h^her education administrators 
learned from business experience without losing sight of differences between the two 
institutions. 

FINANCING CURRENT OPERATIONS OF AMERICAN KiGHER EDUCATfON. An 
analytical framework for comparing and contrasting the income and expenditures of 
publicly and privately supported colleges and universities. 

ALTERNATIVES IN STATE GOVERNMENT FINANCING OF HIGHER EDUCA- 
TION. A description and comparison of various state approaches to the financing of 
students and institutions and the problems and policy decisions confronting them. 

Single copies of each publication are free. 

There will be charges for quantity orders of most publications. We will be 
pleased to provide, at your request, information on these charges. 
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